Introduction {#sec1-1}
============

Thalassemia is an inherited hemoglobinopathies disorder,\[[@ref1][@ref2]\] which is endemic in Tehran region. Blood transfusion is a necessary treatment for these patients. However, the blood transfusion has its own side effects. Main problems of blood transfusion are transfusion-transmitted infections, especially hepatitis C.\[[@ref3][@ref4]\] Prevention of such problem has been the first priority of blood transfusion organizations. For achieving this goal, they struggle to reduce the rate of the hepatitis C by accurate screening tests of donated blood.\[[@ref5]--[@ref10]\]

In Iran, the Hepatitis C Virus Antibody (HCVAb) screening tests based on the Enzyme Linked Immunosorbent Assay (ELISA) method, has been necessitated since 1996. Nowadays, third generations of these kits are used and it caused reduction of newly infectious cases. In this survey, we decided to determine the new cases of hepatitis C in our thalassemic patients, after screening of blood bags was initiated in 1996. Then, we tried to find the source of infection (contaminated donors) by trace backing the blood bags.

This study was conducted on adult thalassemia clinic. This clinic is specific for thalassemia patients, under supervision of Iranian Blood Transfusion Organization (IBTO) and all needs of blood provided this center. Since these patients are regular users of the blood, it can be a reliable index of the prevalence of the hepatitis C after screening the donated blood.

Materials and Methods {#sec1-2}
=====================

Our descriptive study was approved by the IBTO committee. Written informed consent was obtained from patients, their parents or legal guardians in all cases. A cross-sectional examination was carried out on patients who had complete files with authentic information. Basic information such as age, sex, type of thalassemia, blood groups, and lab parameters like serum ferritin and Hepatitis C were extracted from their files. Particular attention was paid to hepatitis C and HCV Ab test results; the test dates were also registered. Only cases that had a positive HCV Ab result following a negative result in the clinic file were considered as new cases. Cases that had no test results prior to 1996, and whose first test available in the file was positive were not considered as new cases (In our center, all patients were checked for HCV every 6 months).

For trace backing of new cases, we recorded the blood transfusions' date and the blood bags' numbers from last negative test results (HCVAb) to the first positive test result. These data were sent to the blood transfusion center (IBTO) for following up of donors, which contacted based on the information were available in their files. To prove the hepatitis infection and the probability of its transmission from donors follow up was done accurately.

Since the contact information of the blood donors were limited in the center (because of changing addresses), and there were not complete donor data file available in transfusion center, so we had to trace back only the five last cases contaminated. All the necessary data belonging to these five patients who were contaminated between 2003 and 2004 were sent to the blood transfusion center. The suspected blood donors were contacted and asked to be tested again in the blood transfusion center.

SPSS (version 14) was used for data analysis. The mean, average, and standard deviation were calculated. *P* value \<0.01 was considered as significant correlation between two parameters.

Results {#sec1-3}
=======

In this study, 395 cases who had reliable clinical documents were studied; the study group consisted of 229 (58%) males and 166 (42%) females. Of them, 274 (69.4%) patients were major thalassemia, 110 (27.8%) intermediate thalassemia, 10 (2.5%) sickle thalassemia, and 1 (0.3%) alpha thalassemia (HbH) \[[Table 1](#T1){ref-type="table"}\].

###### 

Frequency of our thalassemic patients according to sex
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Mean age of the study group was 27.5 years (SD ± 7.99) and mean ferritin serum level was 1755.16 ng/ml (SD ± 1034.04). Age groups of patients is shown in [Table 2](#T2){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}.

###### 

Frequency of our thalassemic patients according to group
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![Age grouping of thalassemic patients](AJTS-5-132-g003){#F1}

A total of 252 patients (66.3%) were spelenectomized.

Some 109 out of 395 patients of the study population (27.5%) were infected with Hepatitis C. The year of diagnosis is shown in [Table 3](#T3){ref-type="table"}.

###### 

Frequency of HCV infection (year of diagnosis) in our patients according to type of thalassemia
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In this study, 21 out of 109 patients were hepatitis C positive after 1996; they had been negative before. [Table 4](#T4){ref-type="table"} presents new hepatitis cases during this time. It is worth noting that we did not have any new hepatitis cases after 2004. There was a significant correlation between hepatitis and type of thalassemia (*P* = 0.044). However, there was not any correlation between newly diagnosed hepatitis cases and their thalassemia type (*P* = 0.193).

###### 

Frequency of new cases of HCV infection according to year of diagnosis
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A total of 21 new cases out of 109 were contaminated after 1996. But there were no complete donor data file available in transfusion center, so we had to trace back only the five last cases contaminated. These five patients had 13, 10, 13, 12, and 6 donors, respectively (totally 54 donors were found for 5 HCV new cases). In our trace backing, we proved the healthy state in 68.5% (37 of 54) of our donors population. Approximately, 81% of these donors were repeated donors. However, few donors were not accessible (because of change in addresses) and hence 17 out of 54 donors (31.5%) could not be traced.

[Table 5](#T5){ref-type="table"} is a sample tracing of one of our HCV new cases. He had 13 donors {In recording, the blood transfusions' date and the blood bags' numbers, from last negative test results (HCVAb) to the first positive test result}, but we cannot access to 5 out of 13 donors.

###### 

One sample of tracing the HCV new cases and recording the blood transfusions' date and the blood bags' numbers, and follow-up donors in transfusion center
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Totally, we cannot show any correlation between the transmissions of hepatitis C from the blood donor to the recipients.

Discussion {#sec1-4}
==========

Transfusion-dependent patients are more prone to acquiring various transfusion-transmitted infections such as Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), and Human Immune Deficiency Virus (HIV).\[[@ref11]\] However, HBV and HIV can be transmitted, except blood transfusion, from a person to person, especially hepatitis B, which is transmittable from tears, urine, etc.\[[@ref12][@ref13]\] Screening tests for hepatitis C were discovered in 1990. Hepatitis C antibody (HCV Ab) screening test on donated blood bags was made compulsory from 1992 onwards.\[[@ref14]\] In Iran, the hepatitis C screening test, i.e., HCV Ab ELISA test became obligatory for blood donations from 1996 and the third generation of ELISA since 1998.\[[@ref15]\]

The prevalence of hepatitis C in Iran\'s public population is 0.3-1%.\[[@ref16][@ref17]\]

The reported prevalence of Hepatitis C in Iran\'s thalassemic patients is between 0.9-26.3%.\[[@ref18]--[@ref20]\] In other conducted surveys, this rate has been reported 13-34% in thalassemia population.\[[@ref21]--[@ref25]\] In the current study, 109/395 (27.5%) patients were positive for hepatitis C; this is not very different from a similar study conducted in the same center.\[[@ref26]\] However, it is significantly higher than the figures reported in other centers in the country. This may be attributed to the fact that our clinic specific for adult thalassemic patients and the average age of our patients was 27.5 years. There were no thalassemic patients aged less than 11 in our study, and all patients had received transfusions before the hepatitis C screening had begun.

In this study, we tried to find the new cases of hepatitis C in our thalassemic patients, after screening of blood bags was initiated in 1996. We traced the new cases through the blood bag numbers and the information available in the transfusion centers. We managed to study 68.5% of the donors' information and became certain of their bloods' safety. However, we could not trace 31.5% of the donors because of change of address. So we could not prove transmission to be the source of infection. It may have two reasons; first, there were some donors that we were not able to trace them; we only could trace and prove that 68.5% of them were healthy. Then, we cannot conclude for sure that this hepatitis C transmission has occurred because of the donated blood. Second, this transmission may be because of the hospital or nosocomial infection or nursing personnel who are responsible for blood transfusion.\[[@ref27][@ref28]\] Such a transmission has been proved in dialysis patients. In one study, phylogenetic analysis of hepatitis C cases in hemodialysis patients, showed that infusion sets and/or cotton swabs, and even nurses who move from one bed to the other were recognized as other means of transmission.\[[@ref29]\] However, such an event has not been proved in thalassemia patients, yet.

On the other hand, a complete information system about donors should be available in the blood transfusion system, It is also highly recommended that at least the donor\'s blood sample should be frozen (retention sample) and made available for such surveys. Moreover, various transmission factors should be controlled in hospitals and clinical centers in order to the rate of hepatitis transmission be reduced.

Conclusion {#sec1-5}
==========

In this survey, we studied newly diagnosed hepatitis C by trace backing of the donated blood bags' numbers in order to find carrier donors. However, we could not conclude that transmission of hepatitis C is because of the donated blood. We need a complete filing system for donors in blood transfusion centers. It seems that having repeated blood donors is safer for reducing the rate of hepatitis C, in parallel of performing accurate screening tests on donated bloods.

Even though parenteral transmission is always on top of the list during hepatitis C infection, but the possibility of hospital and/or nursing personnel transmission and/or patient-to-patient transmission such as use of common instruments like subcutaneous Desferal infusion pumps; which the patients used for iron chelation therapy, should also be kept in mind.
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